Mechanisms of action of teniposide (VM-26) and comparison with etoposide (VP-16).
Teniposide is the result of extensive, long-term efforts to refine and improve on the cytotoxic activity of naturally occurring compounds extracted from podophyllin resins and purified. Isolation of an extremely potent though minor component of one of the early podophyllin derivatives led in turn to the synthesis and evaluation of several aldehyde condensation products. Two of these, teniposide and etoposide, were further investigated when their considerable antitumor activity in animals became apparent. Recognition of transient DNA breaks induced by teniposide, etoposide, and other podophyllotoxin analogues established not only that their site of activity was DNA but also that their cytotoxic effect was dose-dependent. Extensive investigation has further indicated that a primary mechanism of action of these agents involves inhibition of the catalytic activity of eukaryote topoisomerase II and, more important, the consequent stabilization of the normally transient covalent intermediate formed between the DNA substrate and the enzyme. As a result of elevated enzyme levels or enzyme activity, or both, in transformed cells, topoisomerase II inhibitors are highly selective for cancer cells versus normal cells. Although teniposide is not substantially more potent than etoposide in terms of catalytic inhibition or stabilization of the DNA-enzyme intermediate, it is more readily taken up by cells, which results in greater teniposide accumulation within the cells and, thus, a greater capacity for cytotoxicity.